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Flow Rate Solvent A Solvent B 
Time (min) (mL/min) (buffer*, %) (MeOH, %) 
1.0 0.5 99 1 
8.0 0.5 99 1 
8.1 1 10 90 
18.0 1 10 90 
18.1 0.5 99 1 
30.0 0.5 99 1 
* Buffer solution was 0.01M K2HPO4, pH 2.5 adjusted by phosphoric acid. 
Figure 1 
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Area Mean SD RSD% 
Day-1 2034.08, 2035.33, 2033.97, 2043.27, 2036.62 3.45 0.17 
2036.45 
Day-2 2039.42, 2035.08, 2035.66, 2041.85, 2039.78 4.34 0.21 
2046.91 
Day-1 2034.08, 2035.33, 2033.97, 2043.27, 2038.20 4.23 0.21 
2036.45 
Day-2 
2039.42, 2035.08, 2035.66, 2041.85, 
2046.91 
Figure 2 
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Soak Soxhlet ASE Extractor 
Fruit Hulls 0.56 i 0.04 0.67 i 0.01 0.81 i 0.02 
Figure 3 
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Ethanol Methanol DI Water 
Fruit Hulls 0.69: 0.01 0.81 :l: 0.00 0.98 i 0.01 
Figure 4 
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7 Soak ASE 
Yellow leaves 4.53 4.52 :l: 0.02 
Figure 5 
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* Fruit hulls (without seeds) were collected from the ground. 
Figure 6 
L. L. styraci?ua L. styraci?ua L. styraci?ua 
fonnosana ‘rotundiloba’ Texas Star’ 
Fruits 
Green 0.93 i 0.04 3.21 i 0.04 N/A 3.73 :t 0.09 
Yellow 0.47 i 0.08 3.57 i 0.20 N/A 3.51 :t 0.20 
Hull* 0.80 1 0.02 N/A 0.64 i 0.02 
Leaves 
Green 1.97 i 0.41 3.33 t 0.07 4.32 i 0.08 4.85 i 0.37 
Yellow 1.73 1 0.09 4.50 i 0.08 3.42 i 0.03 5.69 i 0.07 
Stem 0.22 i 0.03 0.38 :i: 0.05 0.58 i 0.04 1.01 i 0.02 
Intact Clippings 
\(j'ii‘hntgagfégns 1.09 i 0.13 2.71 1 0.32 2.50 i 0.23 3.92 i 0.23 
(IC) 
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Dry habitat Mesic habitat Wet habitat 
Fruits 
Young 3.12 i 0.15 3.12 i 0.03 3.21 i- 0.04 
Mature 2.64 i 0.15 1.90 i 0.08 3.57 i 0.20 
Hull* 1.46 i 0.15 0.80 :l: 0.01 
Leaves 
Green 2.58 :t 0.32 3.63 i 0.04 3.33 i 0.07 
Yellow 2.34 i 0.07 4.03 i 0.01 4.45 i 0.08 
Stem 0.83 :t 0.08 0.38 :t 0.05 
Intact Clippings (young 
stems with leaves) (lC) v 1.90 2.71 i 0.32 
* Hulls (fruits without seeds) were collected from the ground. 
Figure 7 
Patent Application Publication Jun. 28, 2007 Sheet 8 0f 21 US 2007/0149805 A1 
Figure 8 
Soak Soxhlet ASE ASE 
(methanol) (methanol) (methanol) (DI water) 
Fruits 
Green 3.18 3.26 1 0.08 3.12 i 0.15 
Yellow 2.66 2.32 :l: 0.04 2.64 i 0.15 
Hull 1.10 0.55 1.41 i 0.07 1.44 :t 0.15 
Seeds 1.06 1.40:0.11 1.51 1:0.19 
Leaves 
Green 2.58 i 0.32 
Yellow 0.51 1.38 :l: 0.05 1.10 . 2.34 i 0.07 
Stern 
Whole 0.63 i 0.02 0.83 i 0.08 
Bud 1.66 i 0.00 
Wing 0.30 0.72 i 0.13 
lntact Clippings (IC) 1.89 i 0.02 
Bark 
Young (stem) 0.60 0.62 1.62 i 0.02 
Mature (trunk outer 0.10 0.16 0.19 t 0.02 
bark) 0.13 0.19 0.22 i 0.01 
Mature (trunk inner 0.13 i 0.01 
bark) 
Root 
Trunk Wood 0.05 0.09 0.09 i 0.02 
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Leaf type Green Yellow Red Brown Dark 
brown 
L. styraci?ua 4.85 i 5.69 i 0.07 2.58 i 0.13 3.31 i 0.08 0.38 :t 0.03 
‘Texas Star‘ 0.37 
L. styraci?ua 3.60 i 4.07 :t 0.08 N/A N/A 0.10 :t 0.05 
0.22 
Figure 9 
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Parent Tree Coppice 
Young leaves 4.97 i- 0.02 5.93 i 0.12 
Fully-spread leaves 3.92 i 0.07 2.72 i 0.01 
Fruit Hulls (collected from the 0.13 i 0.01 N/A 
@und) 
Figure 10 
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Coppice 
Young leaves 3.54 i 0.05 
F ulIy-spread leaves ' 3.33 :t 0.04 
Intact Clippings (IC) 2.94 i 0.13 
Figure 11 
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Figure 12 
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Room Temperature Water Boiling Water 
Extract Color light dark 
Extract weiglht 6.27 g 8.619 
Figure 13 
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65°C 85°C 
15min 30min 15min 30min 
750psi 
Cycle 1 0.68 0.70 0.77 0.69 
Cycle 2 0.12 0.11 0.10 0.07 
Cycle 3 0.02 0.02 0.02 0.02 
Total 0.82 0.83 0.89 0.78 
1000psl 
Cycle 1 0.66 0.68 0.72 0.74 
Cycle 2 0.11 0.12 0.05 0.07 
Cycle 3 0.02 0.02 0.02 0.02 
Total 0.78 0.82 0.79 0.83 
1250psi 
Cycle 1 0.73 0.73 0.74 0.72 
Cycle 2 0.09 0.08 0.08 0.06 
Cycle 3 0.02 0.02 0.02 0.02 
Total 0.84 0.83 0.84 0.80 
Figure 14 
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Plant samples 
(dried and ground ) 
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—-—Solvent: DI water 
——Preheat: 2min 
——Heat: 5min 
——Temperature: 65°C 
"—Pressure: 750psi ASE-200 
Volumetric ?ask 
100 ml 
HPLC 
v 
Concentration % 
Figure 15 
—--Static time: 15min x 2 cycles 
——Flush volume: 60% 
—Purge: 120s 
—- l lmL cell 
‘— Diatomaceous earth/sands 
— Column: Zorbax SB-Cla 
(4.6x250nm, 5pm) 
—-— Reference: 310mm 
— Temperature: 36°C 
-— Detection: UV 2l0nm 
Verify with shikimic acid standard and calculate 
concentration with standard equation 
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Figure 16 
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Extraction Time No shaking Shaking for 5s 
2min 2.151013 3.521010 
5 min 2.50 i 0.03 3.57 i 0.26 
10 min 2.86 i- 0.01 3.42 i 0.12 
Figure 17 
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Figure 18 
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Cycle 1 Cycle 2 Cycle 3 Total 
Recovery (%) 3.32 0.89 0.32 4.53 
Figure 19 

















